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Description 

Field of the Invention 

The present invention concerns the field of docu- 
ment handling apparatus, more particularly for ban- 
knotes. 

Apparatuses of this type, for example banknote val- 
idators, referred to as selectors throughout the follow- 
ing, are integrated into automatic machines selling 
goods or a service to users. They are generally applied 
at the moment to suitable processing of banknotes and 
also of other documents of value such as certain stand- 
ard types of cheques. Throughout the following, theterm 
document will designate a rectangular sheet of paper or 
other material of suitable dimensions, introduced by the 
user into the selector, this sheet being recognised as a 
genuine note or not after authentication tests. 

Description of the Background Art 

Known selectors may comprise an inlet aperture, 
widened out to a greater or lesser degree and protected 
from the weather to a greater or lesser degree, ending 
in a passage having a width greater than the width of 
the document and bounded by an upper face and a low- 
er face. These two faces open into an inlet channel 
where the document is grasped by a transport means 
for the document, commonly termed a transport system, 
and consisting generally of a system of belts or rollers, 
cylinders, motor and pulleys. The setting in operation of 
the motor of this system is controlled by a control circuit 
or "processor which acquires the necessary data in 
particular through a system for detecting the document 
in the aperture; this system comprises for example sen- 
sors which detect the presence of paper. The tests for 
authentication of the document themselves may take 
place in a second part of the selector, situated after the 
inlet channel. If the document is not recognised as a 
genuine note, it is directed towards a rejection outlet, 
which may be different from the inlet aperture or other- 
wise, in order to return it to the user, who is assumed to 
have acted in good faith. 

If at the end of these tests the document is recog- 
nised as genuine, it is switched towards a box, interme- 
diate or final, depending on the model of automatic ma- 
chine. In the model with final box, any note recognised 
as genuine releases a transaction. In models with an 
intermediate box ("escrow"), the note is first stored in 
this intermediate box and its face value is credited. The 
transaction is released when the selling price is 
reached. If the user so wishes, he can cancel the re- 
quest and his documents which have already been in- 
troduced are returned to him through the intermediate 
box. Such a device is described for example in the doc- 
ument FR-7909576. 

It is known to obstruct the passage physically by 
means of a shutter, situated between the aperture and 



the inlet channel. The obstruction of the inlet channel is 
intended to prevent any premature introduction of a fur- 
ther document into the aperture. The routines of acqui- 
sition and processing of the signals for detection of a 

s document presented by the user lead to the setting in 
operation of the transport motor, then to the process of 
recognition of the document (cheque or banknote, cur- 
rency of the note, face value) and to its authentication. 
These routines take what seems a long time to the user 

10 if the latter then attempts to introduce a second docu- 
ment into the aperture and the inlet channel and the lat- 
ter is not obstructed, the sensors for detecting the pres- 
ence of paper then send signals to the processor which 
disturb the normal functioning of the processor. 

*s The document FR-7909576 describes a shutter 
consisting of a smooth plate actuated by an electromag- 
net which opens it when a presence sensor detects the 
presentation of a document in the aperture. The docu- 
ment DE-2323839 describes on the one hand a shutter 

20 jn the form of a rod sliding in a casing, the rod partially 
obstructing the passage of the document, and on the 
other hand a shutter having a width greater than that of 
the passage of the document, completely obstructing its 
passage. 

2S in WO 81/01211 (and equivalent publications EP 
0028089 and US 4348656), specifically in Figure 9 
thereof, there is disclosed a banknote validator in which 
an inlet shutter comprises a cylinder carrying a slot 
therethrough to allow passage of a note in one orienta- 

30 tion of the cylinder. However, there is no disclosure of 
the arrangement by which the shutter is rotated, or of 
the susceptibility of the shutter to vibration. Separately, 
in Figure 11a thereof, an arrangement showing a plural- 
ity of interengaging teeth is described. 

35 The shutters of the known selectors have the draw- 
back of being sensitive to vibration. If the automatic ma- 
chine is fixed but subjected to tremors or vibrations, for 
example on an underground train platform on arrival of 
a train, or mounted on board a vehicle such as for ex- 

40 ample a train, these vibrations may open the shutter pre- 
maturely and thus permit the introduction of a second 
document. The second document may then interfere 
with the processing of the first document and lead to the 
rejection of genuine notes. 

4S Linear mechanical vibrations fore and aft, up and 
down or from side to side of the apparatus can thus be 
converted by the pivotal motion of the inlet shutter (and, 
for that matter, other shutters or diverters in the appa- 
ratus) into substantial pivotal oscillations, depending on 

so the resonances of the shutter. 

Summary of the Invention 

The present invention solves this problem by pro- 
55 viding that the mass of the assembly comprising the 
shutter and its actuating components (and other com- 
ponents which can move with the shutter) is distributed 
such that there is no turning movement or couple about 
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the axis around which the shutter pivots. In one embod- 
iment, this is achieved by providing that the center of 
mass of the shutter and other components associated 
therewith lies on the axis about which it pivots. In anoth- 
er embodiment, other components which move with the 
shutter are pivoted about a further axis, and the mass 
of the system is so distributed that there is no couple 
about either axis. 

The invention is employed particularly where the 
shutter, together with its associated actuating compo- 
nents, does not consist of a single rotationally symmet- 
rical component of homogeneous mass mounted con- 
centrically; for example, where it consists of a rotation- 
ally symmetrical shutter with an associated actuating 
arm extending away from the axis thereof, or where (as 
is the case, for example, in note di verier plates or outlet 
shutters) the shutter itself is not rotationally symmetrical. 
In a simple embodiment, the shutter may comprise an 
outlet shutter consisting of a plate-like flap pivoting 
around an axis, with a counterweight positioned on the 
other side of the axis thereto. 

In another aspect, the present invention provides a 
pivotable shutter which is rotationally symmetrical about 
a pivoting axis, which carries projecting and/or recessed 
portions to engage with corresponding recessed and/or 
projecting portions in the surround to the shutter, to pre- 
vent a document passing between the surround and the 
shutter. This advantageously prevents jams in the re- 
gion of the shutter, and attempts to defraud the appara- 
tus. 

In a particular form of embodiment of the invention, 
means are provided to modify the angular position of the 
shutter in response to the action of one or more systems 
for detecting the presence of paper. These detection 
systems are for example photodiodes, arranged up- 
stream of the shutter in the aperture and/or downstream 
of the shutter, and connected to the processor, which 
generates a command to open the shutter when a doc- 
ument is presented in the aperture, then close the shut- 
ter when the signal sequence indicates that the docu- 
ment has passed the shutter. 

In a particular form of embodiment of the invention, 
a shutter is approximately in the shape of a cylinder of 
revolution about a pivot axis and having a length greater 
than the width of the inlet aperture. A slot is provided in 
this cylinder to allow the document to pass through. 

In relation to a device only partially obstructing the 
passage of the document, an advantage of the cylindri- 
cal shape is complete closure of the aperture. Some per- 
sons attempting fraud try to disturb the mechanism of 
the selector by introducing thin strips of paper into the 
aperture. With this cylindrical shape, the passage is 
completely closed and these attempts are unsuccessful. 

In a particular form of this embodiment of the inven- 
tion, the intersection between the surface of the cylinder 
and the two faces of the slot is rounded so as not to 
damage a document which might for example have 
been introduced immediately after a first document, be- 



fore the order to close the shutter had been given by the 
processor. 

A drawback of shutters offering a smooth surface to 
the leading edge of the document introduced into the 

s aperture is that the document may stray into the space 
comprised between the shutter and its casing or its seat- 
ing. In order to remedy this drawback, in another aspect 
of the invention, the intersection between the surface of 
the cylinder and the plane of movement of the document 

10 is non -recti I in ear, consisting for example of a broken 
line. The same form of line is adopted for the two faces 
of the aperture and of the inlet channel, this line being 
able for example to be in the shape of grooves provided 
in the surface of the cylinder and in which there circulate 

1$ teeth provided at the end of the two faces of the aperture 
and of the inlet channel. These teeth prevent the docu- 
ment from straying between the shutter and its sur- 
round. 

When the shutter is brought into the "open" position 
20 by the detection of a document in the aperture, a detec- 
tor for detecting the presence of paper, situated down- 
stream of the shutter, is first of all typically occluded by 
the leading edge of the document which is passing 
through the slot of the shutter, then de-occluded by the 
25 trailing edge of the document, once the shutter is 
passed. The processor then causes a rotational move- 
ment of the device through an angle sufficient to ensure 
closure by the shutter. 

In a particular form of embodiment of the invention, 
30 the drive means of the shutter consist of an electromag- 
net (e.g. a solenoid), the rest position of which corre- 
sponds to the closed position, and the actuated position 
to a maximum opening position of the shutter. In this 
form, which has the advantage of simplicity and moder- 
ns ate cost, the pivoting angle permitted for the shutter may 
be not in excess of 30 to 45°. It is possible in this form 
to reduce the total dimensions of the selector by judi- 
cious placing of the electromagnet. 

In one arrangement of this particular form of em- 
40 bodiment of the invention, it is possible to prevent vibra- 
tions, generally random in direction, from disturbing the 
proper functioning of the drive means, by providing on 
the one hand a mechanical means for the return of the 
shutter to its closed position, this means bearing on a 
45 fixed stop, and on the other hand unilateral driving of an 
arm, rigidly connected to the shutter, by the plunger of 
the electromagnet. In this way, if the plunger is affected 
by the vibrations, it does not take with it the arm rigidly 
connected to the shutter when the latter is at rest. When 
50 the electromagnet is actuated, the vibrations of the 
plunger may temporarily disturb the introduction of the 
document into the slot of the shutter. This is less trou- 
blesome, and can be corrected by providing the slot with 
the asymmetric shape of a venturi. In this way, the slot 
55 has a supplementary function of guiding the leading 
edge of the document which persists even in the case 
of vibration in the open position. 

Embodiments of the invention may make it possible 
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to nullify attempts at "string" fraud. In this type of fraud, 
the person attempting fraud attaches to a document 
threads, strings, tapes or other means of acting on the 
position of the document from the outside, when the 
transport system alone is supposed to transport the doc- 
ument. In certain cases, the person attempting fraud at- 
taches together two documents, only one of which, for 
example, is a genuine note. When the automatic ma- 
chine comprises a rejection outlet different from the ap- 
erture, he may thus hope that the false document, once 
it has been refused, will bring the genuine document 
along behind it. 

In a form of embodiment of the invention where the 
shutter turns through an angle of less than 180°, and 
where the slot is always presented in the same direction 
to the aperture, there can be incorporated in the slot a 
device detecting the presence of "strings' attached to 
the document. This device, particularly suitable for the 
detection of wide or relatively rigid "strings", may for ex- 
ample consist of a secondary shutter obstructing the slot 
in the closed position where the direction of the slot is 
close to the vertical. This secondary shutter can come 
automatically into position simply by gravity and, by nip- 
ping the strings, exerts a braking action on the document 
at the moment when the transport system grasps and 
conveys the document. 

In a particular form of embodiment of the invention, 
the slot of the shutter is symmetrical in relation to the 
axis of the cylinder, and the position of the shutter does 
not depend on any stop or any passive return means. 
In this case, rotations of the shutter through any angle 
whatever, but still equal to an odd number of times 90°, 
mean that the shutter passes alternately from the open 
position, in which the slot is parallel to the direction in 
which the document is introduced, to the closed posi- 
tion, in which the slot is perpendicular to that direction. 

In a particular form of embodiment of the invention, 
provision is made for rotation to take place normally al- 
ways in the same direction. 

In another form of embodiment of the invention, the 
direction of rotation can be controlled by the processor, 
which is moreover capable of checking precisely the po- 
sition of the shutter. This checking may be effected by 
means of a position detector on the one hand, consisting 
for example of an encoder disc rigidly connected to the 
shutter and coupled to a plurality of assemblies of fixed 
optical emitters and receivers, and on the other hand by 
a precise control of the motor driving the shutter, which 
may for example be a stepping motor or a motor with 
reduction gear. In this form of embodiment of the inven- 
tion, the processor can be programmed so that it causes 
the shutter to rotate by a determinate multiple of 90°, 
the value of which multiple takes into account whether 
the slot is or is not symmetrical in relation to the axis of 
the cylinder. The encoder disc may for example com- 
prise a defined number of slots on its periphery, the dis- 
tance between these slots and the axis of rotation com- 
mon to the disc and to the shutter being selected so that 



the beams of the optical emitter and receiver assemblies 
are occluded or de-occluded in succession, according 
to a sequence recognisable by the processor. 

It can be imagined that if the processor is pro- 

5 grammed so that it causes the shutter to turn through a 
certain multiple of 90°, for example during the course of 
a checking routine after the passage of a document into 
the slot, any strings will be trapped between the shutter 
and its seating. 

io in a particular form of embodiment of the invention, 
in order to prevent the user from inserting a new docu- 
ment into the slot during such a routine where the shutter 
passes several times through an open position, it is pos- 
sible to provide two successive shutters, the first, for ex- 

15 ample of a conventional type, obstructing the passage 
and the second, of a rotary type, serving to detect any 
strings. 

In an aspect of the invention, means are provided 
in addition to permit the processor to detect quickly, be- 

20 fore total paralysis of the selector or overheating of the 
drive means of the shutter, if the document is slowed 
down or stopped by strings which are nipped between 
the shutter and its seating. For this purpose, a mechan- 
ical return means, such as for example a spring, may 

25 be provided between the shutter and its drive means, 
coupled to a contact which closes in the case of tension 
of this spring. The signal sent to the processor by the 
closure of this contact leads to the conclusion that there 
is an attempt at fraud and to a decision to return the 

30 document even before having started the authentication 
tests. Another possible means of detecting an incorrect 
velocity of the document is the instantaneous calcula- 
tion of its velocity by means of the information provided 
by the systems for detecting the presence of paper, for 

35 example CCD diodes, and its comparison with the nom- 
inal value corresponding to the speed of the motor driv- 
ing the belts. This aspect can be used independently of 
the features of the main claim. 

In a particular form of this aspect of the invention, 

40 control by means of a bistable electromagnet eliminates 
the risk of heating up. 

It may be advantageous, in the case where the 
maintenance personnel is not alerted after the automat- 
ic machine has been put out of service, to thwart the 

45 attempts at fraud enough to discourage the person at- 
tempting fraud, without however putting the apparatus 
out of service. For this purpose, in a particular form of 
embodiment of the invention, provision is made, when 
the processor has detected an attempt at fraud, for the 

so person attempting fraud to be deceived by simulating a 
breakdown caused by this attempt at fraud, this simula- 
tion of a breakdown taking place only during a limited 
time lag, but sufficient for the person attempting fraud 
to be discouraged. In this aspect of the invention, the 

55 processor, during the whole of the time lag, causes the 
shutter to turn in the opposite direction to normal, until 
the shutter is brought into the initial position which it oc- 
cupied at the moment of introduction of the document 
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having generated the fraud signal. This manoeuvre, or 
other programmable disengagement routines, elimi- 
nates the traps in which the strings are jammed. Once 
the causes of the braking of the document have been 
eliminated, the document is then directed towards an 
auxiliary box, different from the intermediate or final box, 
wherein doubtful notes are stored for subsequent man- 
ual sorting. In such a case, the operating time of the mo- 
tor of the transport system can be extended to finish 
freeing the passage, even when the strings are very 
long. Even if in such a case the person attempting fraud 
succeeds in withdrawing his document by means of the 
strings remaining accessible from the outside, the proc- 
essor can keep in its memory the data of the incident, 
in order to make it possible to recognise more fully and 
analyze the types of fraud. This aspect of the invention 
is useful independently of the features of claim 1 . 

The above routine can be improved by increasing 
the time lag if several attempts at fraud are detected fol- 
lowing one after the other. In this way, it is possible grad- 
ually to discourage even persons attempting fraud who 
after a first attempt, made, for example, at a time of day 
when the automatic machine is little used, would then 
be diverted towards other automatic machines of the 
same station. 

In a particular form of embodiment of the invention, 
the user is asked to wait before introducing the following 
document by an optical signal such as for example a red 
indicator light and a green indicator light, the red indica- 
tor light going on when the processor orders the closure 
of the shutter and the green indicator light going on once 
the selector is available for handling a new note. 

The invention may advantageously be used in a 
banknote validator as described in our earlier Interna- 
tional Application PCT/CH 93/00095, published as WO 
93/21609 (agents Ref: J.25168 WO). 

Furthermore, the features of our earlier UK applica- 
tion GB931 4404.6 published as GB-A-22B0057 (agents 
Ref: J.25183 GB) are also useable with the present in- 
vention. 

Brief Description of the Drawings 

Other advantages of the invention will be revealed 
by the detailed description which follows, with reference 
to the accompanying drawings in which: 

Figure 1 shows a sectional side view of the selector 
and of the shutter according to a first form of em- 
bodiment; 

Figures 2 to 4 show a side view of a vertical section 
through the aperture of the selector and the shutter 
according to the same form of embodiment; 
Figure 5 shows, on the same scale, a side view of 
an encoder disc rigidly connected to the shutter, the 
latter being in the closed position; 
Figure 6 shows a partial view of a particular form of 
embodiment of the encoder disc in Figure 5; 



Figure 7 shows a top view of the shutter in the po- 
sition in Figure 2 with a first form of embodiment of 
the grooves; 

Figure 8 shows a partial top view of a second form 
s of embodiment of the invention, corresponding to 
the position in Figure 10, and wherein the shutter 
has a second form of embodiment of the grooves; 
Figure 9 shows a profile view of the second embod- 
iment of the invention, the relay being at rest; 
10 Figure 10 shows the same profile view of the sec- 
ond embodiment of the invention, the relay being 
under tension; 

Figure 11 shows a side view of a third embodiment 
of the invention; and 
*s Figure 1 2 shows a corresponding front view; and 
Figure 13 shows a sectional side view correspond- 
ing to that of Figure 11 and illustrating the far end 
of the same embodiment; 

Figure 1 4 is a plan view illustrating the engagement 
20 of the shutter of the same embodiment with its sur- 
round; 

Figure 15 shows a sectional side view of an outlet 
shutter according to a fourth embodiment of the in- 
vention; 

2S Figure 1 6 corresponds generally to Figure 1 and il- 
lustrates a diverter according to a fifth embodiment 
of the invention; and 

Figure 17 is a detail of Figure 16 and shows the di- 
verter according to the fifth embodiment of the in- 
30 vention in greater detail; 

Figures 1 8 to 20 show other embodiment of the in- 
vention. 

First Embodiment 
35 ~" 

Figures 1 to 7 show the functioning of a cylindrical 
shutter 5 according to a first form of embodiment. 

Figure 1 shows a side view of a vertical section 
through the aperture 16 of the selector, the inlet channel 

40 26, the shutter 5, the motor 1 9, the inner part 22 of the 
selector located downstream of the shutter, and also di- 
agrammatic representations of the processor 21 , the 
transport path 23 including occupation detectors 27, a 
stacking piston 24, and also an outlet shutter 25. 

45 The cylindrical shutter 5 is equipped with a slot 11 
placed longitudinally, permitting the passage of docu- 
ments. It is movable in rotation about an axis 18 (Figure 
7). 

The arrow 1 designates the direction in which the 
so documents 20 are introduced, and the arrow 2 the nor- 
mal direction of rotation of the cylindrical shutter 5 about 
the axis 18. 

The drive unit 1 9 is in this case a stepping motor or 
a motor with reduction gear. An encoder disc 10 with 
55 several windows 1 2 is rigidly connected to the cylindrical 
shutter 5, the centre of gravity of the assembly being 
located on the axis 1 8, which makes the angular position 
of the cylindrical shutter 5 insensitive to vibration. The 
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encoder disc 10 functions with two assemblies emitting 
and receiving optical beams 1 4, 1 5, located opposite the 
windows 12 for checking the position of the cylindrical 
shutter 5, the whole being associated with detectors 3, 

4 located in the input channel 26 and on the inside 22 5 
of the apparatus to detect whether the documents 20 
have passed the slot 11 and are completely in the inner 
part 22 of the selector, downstream of the shutter 5. 

The input channel 26 comprises two faces 6, 7 pro- 
vided in the manner of a comb, the teeth of which enter 10 
grooves 17 of the cylindrical shutter 5, preventing the 
document 20 from passing round the cylindrical shutter 

5 on introduction into the slot 11 or on leaving the slot 
11 towards the inner part 22 of the selector located 
downstream of the shutter. is 

The processor 21 orders the rotation of the shutter 
5 by way of the motor 19 if neither of the two detectors 
3 and 4 detects the presence of a document. If the de- 
tector 3 detects the presence of a document, the motor 

1 9 rotates the shutter 5 into the position shown in Figure 20 
2 or 4. If the detector 4 detects the presence of a docu- 
ment, the shutter is maintained in the position in Figures 

2 and 4. 

The transport path 23 conveys the document 20 
through an authentication sub-assembly of the selector, 25 
for example such as described in US Patent 3 227 256, 
then stores it in a position where it can be enclosed in 
an intermediate or final box, according to a device as 
described for example in Patent Application FR-2 453 
81 1 , by means of a stacking piston 24. If the document 30 

20 is not recognised as genuine following the authenti- 
cation tests, the processor 21 orders the opening of the 
outlet shutter 25 and the transport system conveys the 
document 20 as far as the outlet shutter 25, where it is 
recovered by the user. 3s 

The occupation detectors 27 of the transport path 
23 serve to detect the presence of a document 20 in the 
inner part 22 of the selector located downstream of the 
shutter 5. They may consist for example of CCD diodes, 
and supply the processor with information concerning *o 
the state of occupation of the transport path 23. This 
path only becomes free when a document 20, once the 
detector 4 is de-occluded, has either passed the outlet 
shutter 25 or been boxed by the stacking piston 24, as 
described hereinafter. 45 

Figures 2 to 4 show the functioning of the shutter in 
a particular example where the cylindrical shutter 5 ro- 
tates from the position shown in Figure 1 always in the 
same direction of rotation 2, with four defined stop po- 
sitions at 90°, 180° and 270° with respect to the plane so 
of introduction of the documents 20 into the aperture 1 6. 
The position at 360° corresponds to a return to the po- 
sition in Figure 1. These positions are detected for ex- 
ample by two optical beams 1 4, 1 5 in the following man- 
ner: ss 

when only the outer beam 1 4 is de-occluded by a 
single window 12, the shutter 5 is in the open posi- 



tion, as indicated in Figures 2 and 4; 
when the two beams 1 4 and 1 5 are de-occluded by 
the windows 12, the shutter 5 is in the closed posi- 
tion described with reference to Figures 1 and 3; 
when neither of the two beams 1 4 and 15 is deoc- 
cluded by any window 12, the shutter 5 is in an in- 
termediate position between the open position and 
the closed position. 

The cylindrical shutters in Figure 1 prevents access 
to a document 20 at the inner part 22 of the selector. 

Processor 21 

The processor 21 receives information both from 
the detectors 3 and 4 and from the optical beams 1 4 and 
1 5 and the occupation detectors 27. It utilises all the in- 
formation simultaneously according to a scheme de- 
scribed hereinafter to act on the control of the stepping 
motor 19 in such a way that the information received 
from the optical beams 14 and 15 corresponds to the 
nominal value as determined in a certain number of dif- 
ferent states of the selector: 

a state 1 00 corresponds to a de-occluded diode 3, 
a de-occluded diode 4, the transport path 23 free. 
In this state 100, the shutter 5 should be closed and 
the instruction is that the two optical beams 14 and 
15 should be de-occluded. 

a state 1 0A corresponds to a de-occluded diode 3, 
a de-occluded diode 4, at least one of the occupa- 
tion detectors 27 occluded, which means that the 
transport path 23 is occupied. In this state 10A, the 
shutter 5 should be closed and the instruction is that 
the two optical beams 14 and 15 should be de-oc- 
cluded. 

a state 200 corresponds to an occluded diode 3, a 
de-occluded diode 4, the transport path 23 free. In 
this state 200, the shutter 5 should be open, and the 
instruction is that only the optical beam 14 should 
be de-occluded. 

a state 300 corresponds to an occluded diode 3, an 
occluded diode 4, the transport path 23 free. In this 
state 300, the shutter 5 should be open, and the in- 
struction is that only the optical beam 14 should be 
de-occluded. 

a state 400 corresponds to a de-occluded diode 3, 
an occluded diode 4, the transport path 23 free. In 
this state 400, the shutter 5 should be open, and the 
instruction is that only the optical beam 14 should 
be de-occluded. 

a state 500 corresponds to a de-occluded diode 3, 
an occluded diode 4, the transport path 23 occu- 
pied. In this state 500, the document 20 is already 
engaged on the transport path but has not yet 
passed the detector 4. This state can detect an 
anomaly such as an attempt at "string" fraud. It may 
then be decided that the shutter 5 should for exam- 
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pie be open, so as not to hinder the progress of the 
note, and the instruction is then that the two optical 
bundles 14 and 15 should be de-occluded. In such 
a case, the transport path can be actuated and the 
outlet shutter 25 opened until the document 20 is 
discharged, after which the system is back in the 
state 100 and the shutter 5 is closed, 
a state 600 corresponds to a de-occluded diode 3, 
a de-occluded diode 4, the transport path 23 occu- 
pied. In this state 600, the shutter 5 should be 
closed and the instruction is that the two optical 
beams 14 and 15 should be de-occluded. 

As will be seen, other information reaching the proc- 
essor 21 can lead to the same routines of discharge of 
the document 20 as those corresponding to the state 
500. 

As soon as the document 20 is completely in the 
inner part 22 o1 the selector downstream ol the shutter 
5, two cases are possible: the first in which there is a 
document 20 only, and the second case in which the 
document 20 has been introduced by a person attempt- 
ing fraud who has placed strings 1 3 (indicated by dotted 
lines in Figures 2 to 4) at the rear of the document 20. 

In both cases, when the detectors 3 and 4 are de- 
occluded after the passage of the first document 20, the 
motor 19 again causes the shutter 5 to rotate through 
90° (Figure 3) into a stop position of 1 80°, which makes 
it possible : 

a) In the first case to prevent the introduction of a 
second document 20 while the first is being proc- 
essed. Once the processing of the first document 
20 is terminated and the apparatus detects the 
presence of a second document 20 at the aperture 
16, the cylinder rotates again through 90° (Figure 
4), thus permitting the entry of the second document 
20; as soon as the latter is completely inside the 
apparatus, the cylinder rotates through 90° to be 
once more in the position described with reference 
to Figure 1 and to recommence the sequence. 

b) In the second case to start to wind the strings 1 3 
round itself. Once the processing of the first docu- 
ment 20 is terminated and the apparatus detects the 
presence of a second document 20 in the aperture 
16, the cylinder rotates again through 90° (Figure 
4). 

In the case where the shutter 5 can rotate in both 
directions, the position checking system with the encod- 
er disc 1 0 makes it possible to detect forward or reverse 
movement starting from the closed position of the shut- 
ter 5, brought about by strings or any kind of instrument, 
and at the same time to check whether it has not been 
blocked, forced or turned to perpetrate a fraud or to dam- 
age it. 



Position Identification 

Figure 5 shows a first example of a device making 
it possible to identify the open or closed position of the 

5 cylindrical shutter 5, and to send a corresponding signal 
to the processor 21 . In this device, the slot 11 is sym- 
metrical, which means that rotation of the cylindrical 
shutter 5 through 180° brings it into the position lor re- 
ceiving a new document 20. This device comprises an 

io encoder disc 1 0 rigidly connected to the shutter 5, itself 
comprising four points of reference consisting, accord- 
ing to the case, of one or two windows 12 of small di- 
mensions. 

It furthermore comprises, as will be seen in Figure 

is 7, two assemblies 14, 15, each consisting of an optical 
emitter and receiver, known per se , inserted into the 
seating of the cylindrical shutter 5 in such a way that the 
encoder disc 10 masks or allows through a beam of light 
passing from the emitter to the receiver of each of the 

20 two assemblies 14, 15. In the example shown in Figures 
1 to 5, the position of the encoder disc 10 corresponding 
to the closed position of the cylindrical shutter 5 is that 
in which two windows 12 allow the two beams to pass. 
The position of the encoder disc 1 0 corresponding to the 

25 open position of the shutter, as can also be seen in Fig- 
ures 2 and 4, is that in which only the window furthest 
from the axis of rotation allows the beam 14 to pass. 

This device allows the processor 21 to be certain of 
the position of the cylindrical shutter 5 and, by counting 

30 the pulses received in sequence by each receiver, of the 
total angle of rotation of the cylindrical shutter 5. If the 
slot of the latter is not symmetrical but is arranged to 
admit the documents in only one direction, it is sufficient 
to omit the corresponding window in the encoder disc 

35 10. This device also allows the processor 21, by com- 
parison of the information thus received with that coming 
from the drive means 19 of the cylindrical shutter 5, for 
example a stepping motor or a motor with reduction 
gear, to detect abnormal braking of the rotation of the 

40 cylindrical shutter 5 by slipping of a clutch, or by tension- 
ing of a spring or other deformable mechanical device 
serving as a means of transmission between the step- 
ping motor 19 and the cylindrical shutter 5. This abnor- 
mal braking may allow it to be reliably concluded that 

45 there are strings 13 winding themselves round the cy- 
lindrical shutter 5. 

Likewise, when the document 20 is driven by the 
transport system and for example one of the strings 1 3 
is nipped in a groove 17 of the cylindrical shutter 5, it 

so drives the latter in rotation, thus modifying the position- 
ing signal sent by the receivers of the beams 14, 15. 
There also the processor 21 can immediately conclude 
that a fraud is being perpetrated and can treat the doc- 
ument 20 accordingly, that is to say, by discharging it 

55 through the transport path 23 as far as the previously 
opened outlet shutter 25. This treatment may for exam- 
ple utilise the same routine as for example that initiated 
by the state 500 described previously. 
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Figure 6 shows another example of the device tor 
identifying the position of the shutter. In this form of em- 
bodiment, the encoder disc 10 comprises several win- 
dows 1 2 distributed over its periphery. The angular po- 
sition of the shutter can be identified for example by pro- 
viding each window 12 with optical properties recognis- 
able by the receivers of the beams 1 4 and 1 5, for exam- 
ple a shape or dimensions particular to each window, or 
by installing in each window an element which is trans- 
lucent but of a specific colour. The colour recognition 
device can then advantageously utilise elements used 
within the framework of the authentication process for 
the notes. 

Second Embodiment 

Figures 8 to 1 0 show a second, simpler form of em- 
bodiment of the invention, wherein the grooves 17 have 
a notched shape, and correspond to teeth (not shown 
in Figures 8 to 10) of corresponding shape at the end of 
the laces 6, 7 of the aperture and of the corresponding 
faces of the inlet channel 26. 

An arm 8 rigidly connected to the shutter controls 
its rotation between two angular positions shown in Fig- 
ures 9 and 10. The arm 8 is driven by the plunger 9, 
terminated by a small roller, of an electromagnet 1 9. 

In Figure 9, the control circuit of the electromagnet 
1 9 is open. No part of this electromagnet 1 9 is in contact 
with the arm 8 or with the cylindrical shutter 5, which is 
maintained in the closed position in Figure 9 by a return 
spring, not shown, bearing on a stop linked to the frame 
and bringing the arm 8 back in the opposite direction to 
the direction of rotation 2 in Figure 1 . As the centre of 
gravity ol the assembly 5, 8 is located on the axis 18 in 
Figure 8, the slot 1 1 is not sensitive to vibrations capable 
of affecting the frame in this position. 

In Figure 9, the control circuit of the electromagnet 
19 is closed. The plunger 9 pushes back the arm 8, 
bringing the cylindrical shutter 5 into the open position. 
The slot 1 1 is widened out into a flared portion (■venturi") 
so that any vibrations affecting the plunger 9 do not com- 
promise the stability of the open position in Figure 10. 

Instead of an electromagnet, an electric motor can 
be provided as drive means for the shutter 5 in Figures 
9 and 10. 

Third Embodiment 

Referring to Figures 1 1 -1 4, a further embodiment of 
the invention will now be illustrated. 

Referring to Figure 1 1 , in this embodiment, the inlet 
channel 26 may be as disclosed in the earlier embodi- 
ments. The shutter 5 comprises a slot 11 defined be- 
tween upper and lower portions of a cylinder 28. 

Referring to Figure 12, the cylinder 28 is mounted 
on stub axles 29a, 29b each in a rotary bearing (e.g. a 
ball race) in a respective sidewall 30a, 30b of a banknote 
validator. An arm 8a projects outwardly and downwardly 



from the cylinder 28 and is mounted fixedly thereto, so 
that swinging the arm 8a causes the cylinder 28 to rotate 
about the axis running through the axles 29a, 29b. The 
outermost portion of the arm 8a carriesa fork 31 , which 

5 receives a pin 32 carried upon the upper end of a lever 
arm 8b. The lever arm 8b pivots about a lower axle 33, 
which is likewise carried between the two sides 30a, 30b 
of the validator. The lever arm 8b is conveniently at- 
tached to the axle 33 by an expandable arcuate clip 34 

10 of a plastics material. On the other side of the axle 33, 
the lever arm 8b extends and carries a counterweight 
arrangement 35, conveniently comprising a pair of metal 
weights 35a, 35b retained in corresponding arcuate ex- 
pandable clips 36a, 36b of a plastics material. 

15 Located within the lever arm 8b is a slot 37 within 
which a pin 38 is trapped, the long walls of the slot 37 
being generally inclined parallel with the axis of the lever 
arm 8b. The pin 38 is fixed to the actuator (i.e. the core) 
9 of a solenoid 39, solid with the wall 30a of the validator. 

20 Thus, actuating the solenoid 39 in this embodiment 
causes linear movement of the core 9, which is trans- 
lated into a pivoting of the lever arm 8b around the axis 
of the axle 33 by the slot 37. This in turn causes rotation 
of the arm 8a by the action of the pin 32 on the slot 31 

25 therein, and in turn rotates the cylinder 20a and slot 11 
into or out of alignment with the entrance channel 26. 

As the total actuating length of the solenoid plunger 
9 is generally only of the order of 4-5 mm of travel, con- 
ventionally it has been hard to use a solenoid or similar 

30 linear actuator device to actuate a rotary shutter. In this 
embodiment, it is desired to rotate the shutter through 
45° between the open and closed states, and this would 
conventionally be difficult to achieve. 

However, in this embodiment, it will be seen that the 

35 length of the lever arm Bb provides some multiplication 
of the rotation applied by the solenoid plunger 9; as the 
pin 32 is located further away (in this embodiment, over 
twice as far) from the axle 33 than the slot 37, the length 
of the arc through which the pin 32 is rotated by motion 

40 of the plunger 9 is larger by a corresponding factor. On 
the other hand, the length of the arm 8a is very much 
shorter, and so the travel of the pin 32 is converted by 
the slot 31 into a very much larger angular rotation of 
the arm 8a. To a first approximation, the amount by 

45 which the arm 8a (and hence the slot 11) rotates is in 
the same ratio to the angle through which the lever arm 
8b rotates as the ratio between the relative lengths of 
the arms 8a and 8b. 

Thus, by utilising a lever arrangement to multiply the 

50 rotation caused by an actuator (e.g. the solenoid 39), an 
actuator with a small total travel such as a solenoid can 
be employed to generate a large rotation of the shutter 5. 

Referring to Figure 13 and Figure 12, the cylinder 
28 also carries, at the opposite end thereof to the arm 

55 8a, a downwardly projecting arm 40 carrying an arcuate 
interruption surface 41 in the form of a cylindrical arc 
concentric with the cylinder 28. The surface 41 is posi- 
tioned so as to be swingable into a slot 42 defined by 
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upper and lower surfaces 43, 44. in one of the surfaces 
is located a light source 45a (e.g. a LED) and in the other 
is located a light detector 45b (e.g. a photodiode). When, 
as shown in Figure 1 3, the shutter mechanism is closed 
and the slot 11 is misaligned with the inlet channel 26, 
the interruption surface is not within the slot 42 and the 
light beam between the light source 45a and the detec- 
tor 45b is uninterrupted. When the shutter mechanism 
is pivoted in the direction 2, on the other hand, the in- 
terruption surface 41 enters the slot 42 and interrupts 
the light path between the light source 45a and the light 
detector 45b, allowing motion of the shutter 5 between 
the open and closed position to be monitored by the con- 
trol circuit 21 connected to the light detector 45b. 

With the arrangement of Figures 11-13, the relative- 
ly long lever arm 8b would normally be highly suscepti- 
ble to vibration, which would then be transmitted to the 
arm 8a to cause the shutter 5 to vibrate which is in itself 
undesirable. Furthermore, the arm 40 is also highly sus- 
ceptible to vibration, both transmitted from the cylinder 
28 due to vibration of the lever arm 8b and directly in- 
duced in the arm 40. Vibration in the arm 40 is undesir- 
able because it can cause the interrupting surface 41 to 
oscillate, causing rapid alternations between the inter- 
rupted and uninterrupted state of the light beam and giv- 
ing rise to confusion as to the position of the shutter 5, 
and possible malfunction of the control circuit 21 as a 
result. 

Accordingly, in this embodiment, the function of the 
counterweight arrangement 35 is to provide a counter- 
balance for the lever arm 8b, on the other side of the 
axle 33. However, the weight of the arm 8a, the plunger 
9, and the arm 40 (and any other components which are 
moveable with the lever arm 8b, and are not already ef- 
fectively counterbalanced by virtue of the mounting 
around the axles 29a and 29b) can simultaneously be 
stabilised by the counterweight arrangement 35. Thus, 
the counterweights 35a, 35b are selected so as to coun- 
terbalance not only the lever arm 8b but also the lever 
arm 8a, the plunger 9 and the swinging arm 40 an inter- 
rupting surface 41 . It will be evident therefore, that lon- 
gitudinal movements of the validator apparatus (i.e. 
movements generally transverse to the line between the 
two axles 29a and 33) are not translated into arcuate 
oscillations of the shutter 5 because of the counter- 
weight arrangement 35. 

The weight and position of the counterweight ar- 
rangement 35 is found by finding the centres of gravity 
of the arm 8a, the arm 8b, the solenoid core 9, and the 
swinging arm 41 ; finding the center of gravity of these 
centres of gravity; and arranging the counterweight 
mechanism to occupy a corresponding position and 
having a corresponding mass on the opposite side of 
the axle 33. 

With this arrangement, there is not net movement 
about either the axis 29 or the axis 33 for any part of the 
shutter and actuating assembly. Thus, when a linear 
force is applied to the either of the axles 29 or 33 by a 



mechanical vibration of the entire device, no couple is 
created and hence no torque exists to twist any part of 
the assembly around an axle; the tendency of the arms 
8a, 8b, and 9 to move to and fro between the axles 29, 
5 33 is opposed by the counterweight 35 and vice versa. 

Thus, this arrangement achieves exactly the same 
effect as the arrangement of Figures 9 and 10, in which 
the center of gravity of the shutter 5 and arm 8 is posi- 
tioned on the rotational axis of the shutter 5, so that there 
10 is no net couple about that axis. 

It would, of course, be possible to provide additional 
or alternative counterweighing arrangements solid with 
the arm 8a but on the opposite side of the axles 29a, 
29b, so as to position the centre of gravity of some or 
15 all of the arrangement on the axle 29a, 29b, as in the 
above embodiments. However, the present embodi- 
ment achieves a relatively compact construction. 

Referring to Figure 1 4, as in the embodiments of 
Figures 7 and 8, the diverter is provided with a number 
20 of recess 17 along its length, interrupted by teeth 60 
comprising, in this embodiment, eccentric arcuate seg- 
ments (although this is not essential). The interengage- 
ment of the recesses 1 7 and teeth 60 with correspond- 
ing castellations in the surround portion 70 between the 
25 mouthpiece 16 and the shutter 5 prevents banknotes 
from being slid around the shutter 5 rather than through 
the slot 11, and thus helps to prevent jams or fraud. 

Fourth Embodiment 

30 

In this embodiment, the outlet shutter 25 is also 
counterweighted to prevent vibration. In this case, the 
arrangement is less complex; as shown schematically 
in Figure 14, the outlet flap 25 pivots on an axle 46, on 

35 the opposite side of which is positioned a counterweight 
47. The flap 25 is arranged to be urged to a closed po- 
sition by a weak spring arm 48 and to be opened by the 
pressure of the leading edge of a banknote. Thus, be- 
cause in this embodiment the outlet shutter 25 is coun- 

40 terbalanced, it is immune to vibrations as discussed 
above. 

As illustrated in Figure 15, in this embodiment the 
counterweight is positioned on the opposite side of the 
axle 46 on which the shutter 25 pivots so that the centre 
45 of gravity of the shutter and counterweight combination 
lies on the axle 46 (or close thereto). However, a more 
complex counterweighting arrangement as shown in the 
embodiment of Figures 11 to 13 could equally be em- 
ployed. 

50 This embodiment is advantageously combined with 
any of the foregoing embodiments, so that both the inlet 
flap and the outlet flap are counterbalanced. The ar- 
rangement is particularly suitable to be provided in a se- 
lector apparatus which can be used in either vertical ori- 

55 entation, since the positions of the effective centres of 
gravity of the inlet flap assembly and the outlet flap as- 
sembly are unchanged by turning the apparatus upside 
down. There are many applications where this may be 
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desirable, for example, for reasons of space. 
Fifth Embodiment 

In the first described embodiment, a stacking piston 5 

24 is provided to selectively load an accepted banknote 
into a cashbox. 

However, referring to Figure 16, in this embodiment 
the stacking piston 24 is replaced by a diverter mecha- 
nism 49. The diverter mechanism is moveable between 10 
two positions; in a first ("closed*) position it does not ob- 
struct the path of a note towards the outlet shutter 25, 
whereas in a second ("open") position it blocks the pas- 
sage to the outlet shutter 25 and instead diverts a note 
outwardly of the apparatus towards a cashbox or es- is 
crow. 

Referring to Figure 17, in this embodiment the di- 
verter 49 comprises a generally plate shaped member 
extending across the width of the note path 23 and piv- 
otable about an axle 50. The diverter 49 is pivoted by 20 
an actuator (not shown, but conveniently comprising a 
further solenoid acting against a biasing spring). 

Positioned on the diverter 49 (shown on the other 
side of the axle 50 from the note engaging end of the 
diverter 49) is a counterweight 51 of a sufficient weight 25 
to position the centre of gravity of the diverter, including 
the counterweight 50 and the actuator, on the axis run- 
ning through the axle 50. 

When the diverter 49 is in the position shown, it 
blocks the passage of a note towards the outlet shutter 30 
25, whereas when it is rotated in the direction 2, it 
presents a diverting surface permitting the note to pass 
on towards the outlet shutter 25. The diverter 49 is ac- 
tuated by the control circuit 21 in response to a valid/ 
invalid decision thereof, to either pass the note outward- 35 
ly of the path 23 and to a note store or to reject the note 
through the outlet shutter 25. 

In this embodiment, as in the above embodiments, 
improved resistance to vibration is provided and thus the 
chance that a note passing towards the outlet shutter 40 

25 will become jammed as it passes the diverter 49 is 
reduced. 

Conveniently, this embodiment is employed togeth- 
er with any of the foregoing embodiments. 

Particularly preferably, the diverter 49 in this em- 45 
bodiment may be as described in our British patent ap- 
plication No. 93 (agents Ref: J. 
25186 GB) filed on the same day as the present appli- 
cation and incorporated herein by reference. 

so 

Further embodiments 

Figures 18, 19 and 20 show further exemplary em- 
bodiments of the shutter according to the invention, ac- 
companied in each case by the diagrammatic represen- ss 
tation of an encoder disc. 

Figure 18shows an exemplary embodiment of the 
invention in which the shutter, made of a homogenous 



material of uniform volume mass, comprises two slots 
at 90° to each other. In this exemplary embodiment, ro- 
tation through an angle of 45° is sufficient to pass from 
the open position of the shutter to the closed position, 
and vice versa. 

Figure 1 9 shows an exemplary embodiment of the 
invention in which the shutter, likewise made of a homo- 
geneous material of uniform volume mass, still compris- 
es two slots, but parallel to each other. Also shown are 
the inlet channel and the inner part of the selector down- 
stream of the shutter, to show that the axis of rotation of 
the shutter is not in this example situated in the plane 
of introduction of the document. In this exemplary em- 
bodiment, rotation through an angle of 90° is necessary 
to pass from the open position of the shutter to the 
closed position, and vice versa. Each slot is still tra- 
versed in the same direction by an incoming document, 
which makes it possible in this example to provide a ven- 
turi, or a guide means, or a non-return device, without 
thereby necessitating rotation through 360° between 
two open positions of the shutter. 

Figure 20 shows an exemplary embodiment of the 
invention in which the shutter has an asymmetrical 
shape in relation to its axis of rotation. This is possible, 
for example, by constructing the shutter in two parts pro- 
duced from two different materials, on either side of the 
slot, the volume masses of the two materials being such 
that the centre of gravity of the assembly is nevertheless 
located on the axis of rotation. This exemplary embod- 
iment shows that there is no limitation with regard to the 
external shapes of the shutter, which can meet other re- 
quirements without departing from the scope of the in- 
vention. 



Claims 

1 . A shutter arrangement for a document handling ap- 
paratus comprising a channel (26), a shutter (5) ca- 
pable of obstructing the channel (26, 11, 22) and 
pivotable about a pivot axis (18) into or out of the 
plane of the document (20); the shutter having other 
components (8) arranged to move therewith (e.g. 
for actuating the shutter) so as to define a moving 
assembly, characterised in that the mass of said 
moving assembly (5,8) is so distributed that the as- 
sembly does not exhibit any turning moment about 
said pivot axis (18) on vibration of the document 
handling apparatus to which the pivot axis (18) is 
connected. 

2. A shutter arrangement according to Claim 1 in 
which the center of gravity of the arrangement is lo- 
cated on the pivot axis (18). 

3. A shutter arrangement according to Claim 1 which 
comprises an elongate actuating member (8) ex- 
tending away from said pivot axis (18), said shutter 
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(5) being connected to said member (8) so that ac- 
tuation of said member (8) pivots said shutter (5). 

4. A shutter arrangement according to Claim 1 or claim 
3 further comprising a second pivot axis (33), and 
actuating means (8b, 9) lor actuating said shutter 
(5), said actuating means (8b,9) pivoting about said 
second pivot axis (33), further comprising a coun- 
terweight arrangement (35) acting around said sec- 
ond axis to balance the mass of the assembly so 
that it exhibits no turning moment. 

5. A shutter arrangement according to any preceding 
claim, in which said channel (26) is an inlet channel 
to said document handling apparatus. 

6. A shutter arrangement according to any one of 
claims 1 to 4 in which said channel (26) is an outlet 
channel leading to a document outlet of the docu- 
ment handling apparatus. 

7. A shutter arrangement according to any one claims 
1 to 4 in which the channel (26) branches into a plu- 
rality of outlet branches, and the shutter comprises 
a diverter (49) for selecting one of said outlet 
branches. 

8. A shutter arrangement according to any preceding 
claim, comprising shutter drive means (19) actuat- 
ed by a control circuit (21 ) acting in response to the 
action of one or more systems (3, 4) for detecting 
the presence of paper in order to close the shutter 
(5) by actuation of the drive means (19). 

9. A shutter arrangement according to any preceding 
claim, in which the shutter (5) obstructs the channel 
(26,11 ,22) over the whole of its width. 

10. A shutter arrangement according to any preceding 
claim, in which the channel (26) is equipped with 
features engageable with cooperating features 
(17,60) provided in the shutter (5) to prevent the 
document (20) from passing round the shutter (5). 

11. A shutter arrangement according to any preceding 
claim, in which the shutter (5) has a shape resem- 
bling that of a cylinder of revolution about the axis 
(18), and that at least one slot (11) is provided 
through the shutter (5) to permit the passage of the 
document (20) in at least one defined angular posi- 
tion of the device. 

12. A shutter arrangement according to Claim 11, in 
which the slot or slots (11) are symmetrical in rela- 
tion to the axis (18). 

13. A shutter arrangement according to Claim 11 or 
claim 12, in which there is only one slot (11). 



14. A shutter arrangement according to any of claims 
1 1 to 1 3, in which that the or each slot (11) compris- 
es a flared inlet portion allowing the document (20) 
to be guided into the said slot (11 ). 

5 

15. A shutter arrangement according to claim 11, in 
which the shutter (5) comprises two slots approxi- 
mately normal to each other. 

io 16. A shutter arrangement according to Claim 11, in 
which the shutter (5) comprises two slots, prefera- 
bly generally parallel to each other, the pivot axis 
(18) being outside the plane of introduction of the 
document (20) into the aperture (16). 

15 

17. A shutter arrangement according to claim 11, in 
which the shutter (5) is produced in several parts 
consisting of materials of different density distribut- 
ed at different distances from the pivot axis (18). 

20 

18. A shutter arrangement according to any preceding 
claim, further comprising means (10, 12, 14, 15) for 
identifying the position of the shutter (5). 

25 19. A shutter arrangement according to claim 18 in 
which the identification means comprise an encod- 
er disc (10) connected to the shutter (5) to move 
therewith. 

30 20. A shutter arrangement according to claim 19 in 
which the positions of the shutter (5) identified by 
the encoder disc (10) are at least four in number 
and uniformly spaced, two of the said positions cor- 
responding to the complete opening of the shutter 
35 (5) and two others to its complete closure, and in 
which the processor (21), in response to the action 
of the identification means (10, 12, 14, 15), may or- 
der the rotation of the shutter (5). 

40 21. A shutter arrangement according to any preceding 
claim, comprising means tor detecting stress on the 
device other than that which is applied to it by its 
drive means (19). 

45 22. A shutter arrangement according to any preceding 
claim, in which the drive means (19) of the device 
comprise an electromagnet. 

23. A shutter arrangement according to claim 22 in 
so which the shutter (5) is in the closed position when 

the electromagnet is at rest. 

24. A shutter arrangement according to any preceding 
claim, in which an outlet shutter (25), controlled by 

55 the processor (21 ), allows a rejected document (20) 
to leave the selector. 

25. A shutter arrangement according to any preceding 
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claim, further comprising means for generating op- 
tica! or acoustic signals to inform the user regarding 
obstruction of the inlet channel (26). 

26. A shutter arrangement comprising a shutter mem- 
ber (5) including a passage (11) through which a 
document can pass, said passage being alignable 
with a document transport passage (26) of a docu- 
ment handling apparatus by pivoting the shutter as- 
sembly about a pivot axis (18), said shutter being 
located within a surround (70), characterised in that 
the surround (70) and the shutter (5) carry mutually 
interengaging features (1 7,60) to prevent a flat doc- 
ument from passing between the shutter and the 
surround. 

27. A shutter arrangement according to claim 26 in 
which the shutter comprises a rotational ly symmet- 
rical (e.g. cylindrical) shutter (5). 

28. A shutter arrangement according to claim 26 or 27 
in which said features comprise castellation upon 
said shutter and/or said surround. 



Patentanspruche 

1 . VerschluGanordnung fur eine Dokumentenhandha- 
bungsvorrichtung mit einem Kanal (26) und einem 
VerschluG (5), der den Kanal (26, 11 , 22) blockieren 
kann, um eine Drehachse (18) in die oder aus der 
Ebene des Dokuments (20) drehbar ist und weitere 
Komponenten (8) aufweist, die sich mit ihm zusam- 
men bewegen (beispielsweise zur Betatigung des 
Verschlusses), so daG ein Bewegungsmechanis- 
mus gebildet wird, 

dadurch gekennzeichnet, daft die Masse 
des Bewegungsmechanismus (5, 8) so verteilt ist, 
daG der Mechanismus bei Vibrationen der Doku- 
mentenhandhabungsvorrichtung, mit der die Dreh- 
achse (18) verbunden ist, kein Drehmoment um die 
Drehachse (18) zeigt. 

2. VerschluGanordnung nach Anspruch 1, deren 
Schwerpunkt auf der Drehachse (18) liegt. 

3. VerschluGanordnung nach Anspruch 1, mit einem 
langlichen Betatigungselement (8), das sich von 
der Drehachse (18) weg erstreckt, wobei der Ver- 
schluG (5) mit dem Element (8) so verbunden ist, 
daG eine Betatigung des Elements (8) den Ver- 
schluG (5) dreht. 

4. VerschluGanordnung nach Anspruch 1 oder 3, mit 
einer zweiten Drehachse (33) und einer Betati- 
gungseinrichtung (8b, 9) zur Betatigung des Ver- 
schlusses (5), die sich um die zweite Drehachse 
(33) dreht, sowie mit einer um die zweite Achse her- 



um wirkenden Gegengewichtsanordnung (35), die 
die Masse des Mechanismus so ausgleicht, daG er 
kein Drehmoment erzeugt. 

5 5. VerschluGanordnung nach einem der vorhergehen- 
den Anspruche, wobei der Kanal (26) ein EinlaGka- 
nal fur die Dokumentenhandhabungsvorrichtung 
ist. 

io 6. VerschluGanordnung nach einem der Anspruche 1 
bis 4, wobei der Kanal (26) ein zu einem Dokumen- 
tenauslaG der Dokumentenhandhabungsvorrich- 
tung fuhrender AuslaGkanal ist. 

is 7. VerschluGanordnung nach einem der Anspruche 1 
bis 4, wobei sich der Kanal (26) in eine Vielzahl von 
AuslaGasten verzweigt und der VerschluB eine Ab- 
lenkeinrichtung (49) zur Auswahl eines der 
AuslaGaste aufweist. 

20 

8. VerschluGanordnung nach einem der vorhergehen- 
den Anspruche mit einer VerschluGantriebseinrich- 
tung (19), die von einer Steuerschaltung (21 ) beta- 
tigt wird, die wiederum in Reaktion auf das Anspre- 
25 chen eines oder mehrerer Systeme (3, 4) zur Erf as- 
sung des Vorhandenseins eines Papiers arbeitet, 
um den VerschluG durch Betatigung der Antriebs- 
einrichtung (19) zu schlieGen. 

30 9. VerschluGanordnung nach einem der vorhergehen- 
den Anspruche, wobei der VerschluG (5) den Kanal 
(26, 11, 22) uberdessen ganze Breite blockiert. 

10. VerschluGanordnung nach einem der vorhergehen- 
35 den Anspruche, wobei der Kanal (26) mit Einrich- 

tungen ausgestattet ist, die in in dem VerschluG (5) 
vorgesehene, zusammenwirkende Einrichtungen 
(17, 60) eingreifen, um zu verhindern, daG das Do- 
kument (20) um den VerschluG (5) herumlauft. 

40 

11. VerschluGanordnung nach einem der vorhergehen- 
den Anspruche, wobei der VerschluG (5) eine einem 
Zylinder einer Rotation um die Achse (18) ahnelnde 
Form aufweist und durch den VerschluG (5) hin- 

45 durch mindestens ein Schlitz (11) vorgesehen ist, 
um in mindestens einer bestimmten Winkelposition 
des Apparats das Durchlaufen des Dokuments (20) 
zu erlauben. 

50 12. VerschluGanordnung nach Anspruch 11, wobei der 
Schlitz bzw. die Schlitze (11) bezuglich der Achse 
(18) symmetrisch angeordnet sind. 

13. VerschluGanordnung nach Anspruch 11 oder 12, 
55 wobei lediglich ein Schlitz (11) vorgesehen ist. 

14. VerschluGanordnung nach einem der Anspruche 11 
bis 13, wobei der bzw jeder Schlitz (11) einen ko- 
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nischen EinlaBabschnitt aufweist, der das Doku- 
ment (20) in den Schlitz (11) einzufuhren gestattet. 

15. VerschluBanordnung nach Anspruch 11 , wobei der 
VerschluB (5) zwei etwa senkrecht zueinander ste- 
hende Schlitze aufweist. 

16. VerschluBanordnung nach Anspruch 11, wobei der 
VerschluB zwei vorzugsweise etwa parallel zuein- 
ander ausgerichtete Schlitze aufweist und sich die 
Drehachse (18) auBerhalb der Ebene des Einfuh- 
rens des Dokuments (20) in die Offnung (16) befin- 
det. 

17. VerschluBanordnung nach Anspruch 11, wobei der 
VerschluB (5) mehrteilig aus Materialien unter- 
schiedlicher Dichte, die in unterschiedlichen Entfer- 
nungen von der Drehachse (18) angeordnet sind, 
aufgebaut ist. 

1 8. VerschluBanordnung nach einem der vorhergehen- 
den Anspruche, mit einer Einrichtung (10, 12, 14, 
15) zur Erkennung der Position des Verschlusses 
(5). 

19. VerschluBanordnung nach Anspruch 18, wobei die 
Erkennungseinrichtung eine mit dem VerschluB (5) 
verbundene, sich mit diesem bewegende Kodier- 
scheibe (10) umfaBt. 

20. VerschluBanordnung nach Anspruch 19, wobei 
mindestens vier mit gleichformigem Abstand ange- 
ordnete Position en des Verschlusses (5) von der 
Kodierscheibe (10) erkannt werden, zwei dieser 
Position en dem vollstandigen Offnen des Ver- 
schlusses (5) und zwei andere seinem vollstandi- 
gen SchlieBen entsprechen, und wobei der Prozes- 
sor (21 ) das Drehen des Verschlusses (5) in Reak- 
tion auf den Betrieb der Erkennungseinrichtung (1 0, 
12, 14, 15) anordnen kann. 

21 . VerschluBanordnung nach einem der vorhergehen- 
den Anspruche, mit einer Einrichtung zur Erfassung 
einer anderen Belastung des Apparats als derjeni- 
gen, die an ihn von der Antriebseinrichtung (1 9) an- 
gelegt wird. 

22. VerschluBanordnung nach einem der vorhergehen- 
den Anspruche, wobei die Antriebseinrichtung (19) 
der Vorrichtung einen Elektromagneten aufweist. 

23. VerschluBanordnung nach Anspruch 22, wobei sich 
der VerschluB (5) bei Ruhen des Elektromagneten 
in geschlossener Position befindet. 

24. VerschluBanordnung nach einem der vorhergehen- 
den Anspruche, wobei ein von dem Prozessor (21) 
angesteuerter AuslaBverschluB (25) einem zurflck- 



gewiesenen Dokument (20) gestattet, die Wahlvor- 
richtung zu verlassen. 

25. VerschluBanordnung nach einem der vorhergehen- 
s den Anspruche, mit einer Einrichtung zur Erzeu- 
gung eines optischen Oder akkustischen Signals, 
urn den Benutzer uber die Blockierung des 
EinlaBkanals (26) zu informieren. 

10 26. VerschluBanordnung mit einem einen DurchlaB 
(11), durch den ein Dokument passieren kann, auf- 
weisenden SchlieBelement (5), wobei der DurchlaB 
durch Drehen des VerschluBmechanismus urn eine 
Drehachse (18) auf einen Dokumententransport- 
15 weg (26) einer Dokumentenhandhabungsvorrich- 
tung ausgerichtet werden kann, und der VerschluB 
in einer Einfassung (70) angeordnet ist, 

dadurch gekennzeichnet, daB die Einfassung 
(70) und der VerschluB (5) wechselweise ineinan- 
20 der eingreifende Einrichtungen (17, 60) aufweisen, 
urn zu verhindern, daB ein flaches Dokument zwi- 
schen VerschluB und Einfassung hindurchlauft. 

27. VerschluBanordnung nach Anspruch 26, wobei der 
25 VerschluB einen rotationssymmetrischen (bei- 

spielsweise zylindrischen) VerschluB (5) aufweist. 

28. VerschluBanordnung nach Anspruch 26 Oder 27, 
wobei die genannten Einrichtungen eine Zinnen- 

30 struktur auf dem VerschluB und/oder der Einfas- 
sung aufweisen. 



1. Agencement d'obturateur pour un appareil de ma- 
nipulation de documents, comprenant un canal 
(26), un clapet (5) susceptible d'obstruer le canal 
(26, 11, 12) et en rotation autour d'un axe de pivo- 

40 tement (1 8) situ6 dans ou en dehors du plan du do- 
cument (20); le clapet comportant d'autres compo- 
sants (8) susceptibles de se deplacer avec celui-ci 
(par exemple, pour actionner le clapet), de facon a 
definir un dispositif mobile, caracterise en ce que la 

4S masse dudit dispositif mobile (5, 8) est rSpartie de 
facon que le dispositif ne prdsente aucun mouve- 
ment tournant autour dudit axe de pivotement (18) 
en cas de vibration de I'appareil de manipulation de 
documents auquel I'axe de pivotement (18) est con- 

50 necte\ 



2. Agencement d'obturateur selon la revendication 1 , 
dans lequel le centre de gravity du dispositif est si- 
tus sur I'axe de pivotement (18). 

55 

3. Agencement d'obturateur selon la revendication 1 , 
qui comprend un organ e d'actionnement allonge (8) 
s'elendant en s'6loignant dudit axe de pivotement 
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(18), ledit clapet (5) etant connects audit organe (8) 
de facon que Pactionnement dudit organe (8) fasse 
pivoter ledit clapet (5). 

4. Agencement d'obturateur selon la revendication 1 , 
comprenant en outre un deuxieme axe de pivote- 
ment (33), et des moyens d'actionnement (8b, 9) 
pour actionner ledit clapet (5), lesdits moyens d'ac- 
tionnement (8b, 9) pivotant autour dudit deuxieme 
axe de pivotement (33), comprenant en outre un 
agencement de contrepoids (35), agissant autour 
dudit deuxieme axe pour equilibrer la masse du dis- 
positif , de facon qu'il ne prSsente aucun moment ro- 
tatif 

5. Agencement d'obturateur selon Tune quelconque 
des revendications precedentes, dans lequel ledit 
canal (26) est un canal d'entrSe vers ledit appareil 
de manipulation de documents. 

6. Agencement d'obturateur selon Tune quelconque 
des revendications 1 a 4, dans lequel ledit canal 
(26) est un canal de sortie conduisant a une sortie 
de documents de I'appareil de manipulation de do- 
cuments, 

7. Agencement d'obturateur selon I'une quelconque 
des revendications pr6c6dentes, dans lequel le ca- 
nal (26) se raccorde a une plurality de branches de 
sortie, et le clapet comprend un dispositif de devia- 
tion (49) pour selectionner I'une desdites branches 
de sortie. 

8. Agencement d'obturateur selon I'une quelconque 
des revendications precedentes, comprenant des 
moyens d'entraTnement de clapet (19) actionnes 
par un circuit de commande (21 ) agissant en repon- 
se a Taction d'un ou de plusieurs systemes (3, 4) 
pour ddtecter la presence de papier, afin de termer 
le clapet (5) par actionnement des moyens d'entraT- 
nement (19). 

9. Agencement d'obturateur selon Tune quelconque 
des revendications precedentes, dans lequel le cla- 
pet (5) obstrue le canal (26, 1 1 , 22) sur toute sa lon- 
gueur. 

10. Agencement d'obturateur selon I'une quelconque 
des revendications precedentes, dans lequel le ca- 
nal (26) est equips d'6l6ments pouvant s'engager 
dans des Elements coopSrants (17, 60), disposes 
autour du clapet (5), pour emp§cher ie document 
de passer autour du clapet (5). 

11. Agencement d'obturateur selon I'une quelconque 
des revendications precedentes, dans lequel le cla- 
pet (5) a une forme s'apparentant a celle d'un cylin- 
dre de revolution autour de I'axe (18), et au moins 



une f ente (1 1 ) est amenagSe dans le clapet (5) pour 
permettre le passage du document (20) dans au 
moins une position angulaire definie du dispositif. 

s 12. Agencement d'obturateur selon la revendication 1 1 , 
dans lequel la f ente ou les fentes (11) sont symetri- 
ques par rapport a I'axe (18). 

13. Agencement d'obturateur selon la revendication 11 
10 ou la revendication 12, dans lequel il n*y a qu'une 

seule fente (11). 

14. Agencement d'obturateur selon I'une quelconque 
des revendications 11 a 13, dans lequel la ou cha- 
ts que fente (11) comprend une partie d'entrde evasSe 

permettant au document (20) d'dtre guide dans la- 
dite fente (11). 

1 5. Agencement d'obturateur selon la revendication 1 1 , 
20 dans lequel le clapet (5) comprend deux fentes ap- 

proximativement nonmales entre elles. 

1 6. Agencement d'obturateur selon la revendication 1 1 , 
dans lequel le clapet (5) comprend deux fentes, de 

25 preference genSralement paralleles entre elles, 
I'axe de pivotement (18) 6tant situe en dehors du 
plan d' introduction du document (20) dans I'embou- 
chure (16). 

30 1 7. Agencement d'obturateur selon la revendication 1 1 , 
dans lequel le clapet (5) est realise en plusieurs pie- 
ces constitutes de materiaux de densites d iff 6 ren- 
tes, r6parties a des distances differentes de I'axe 
de pivotement (18). 

35 

18. Agencement d'obturateur selon I'une quelconque 
des revendications prececlentes, comprenant en 
outre des moyens (10, 12, 14, 15) pour repSrer la 
position du clapet (5). 

40 

1 9. Agencement d'obturateur selon la revendication 1 8, 
dans lequel les moyens d' identification compren- 
nent un disque encodeur (10) solidaire du clapet (5) 
pour se deplacer avec celui-ci. 

45 

20. Agencement d'obturateur selon la revendication 1 9, 
dans lequel les positions du clapet (5) reperees par 
le disque encodeur (10) sont au moins au nombre 
de quatre et regulierement espacees, deux desdi- 

so tes positions correspondant a I'ouverture complete 
du clapet (5), et deux autres a sa fermeture com- 
plete, etdans lequel le processeur (21 ), en reponse 
a Taction des moyens de reperage (10, 12, 14, 15), 
peut ordonner la rotation du clapet (5). 

55 

21. Agencement d'obturateur selon Tune quelconque 
des revendications precedentes, comprenant des 
moyens pourdetecter une sollicitation du dispositif 
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autre que celle qui lui est appliquee par ses moyens 
d'entraTnement (1 9). 

22. Agencement d'obturateur selon I'une quelconque 
des revendications prec^dentes, dans lequel les s 
moyens d'entrainement (19) du dispositif compren- 
nent un electroaimant. 

23. Agencement d'obturateur selon la revendication 22, 
dans leque! le clapet (5) est en position lermee lors- to 
que I'electro-aimant est au repos. 

24. Agencement d'obturateur selon I'une quelconque 
des revendications prececlentes, dans lequel un 
clapet de sortie (25), commande par le processeur is 
(21 ), permet la sortie du selecteur d'un document 
(20) refuse\ 

25. Agencement d'obturateur selon Tune quelconque 
des revendications precedentes, comprenant en 20 
outre des moyens pour generer des signaux opti- 
ques ou sonores pour renseigner I'usager sur I'obs- 
truction du canal d'entree (26). 

26. Agencement d'obturateur comprenant un organ e 2s 
formant clapet (5), comportant un passage (11) 
qu'un document peut traverser, ledit passage pou- 
vant etre aligne avec un passage de transport de 
documents (26) d'un appareil de manipulation de 
documents, par rotation du dispositif formant clapet 30 
autour d'un axe de pivotement (18), ledit clapet 
etant situe a I'interieur d'un encadrement (70), ca- 
ract6risd en ce que I'encadrement (70) et le clapet 

(5) portent des elements en engagement mutuel 
(17, 60), pour empecher un document plat de pas- 35 
ser entre le clapet et I'encadrement. 

27. Agencement d'obturateur selon la revendication 26, 
dans lequel le clapet est constitue d'un clapet (5) 
symelrique en rotation (par exemple, cylindrique). 40 

28. Agencement d'obturateur selon la revendication 26 
ou 27, dans lequel lesdits elements comprennent 
un creYjeau sur ledit clapet et/ou ledit encadrement. 
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FIG.1 
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FIG. 5 




FIG. 6 
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FIG. 12 




FIG. 14 
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FIG. 16 
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FIG. 16 
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